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= (54) Title: DRY ETCHING GAS AND METHOD FOR DRY ETCHING 

2 (54) K^-fl^i/^ffXfc.fctf K^-rx-y^i/^^JS 

(57) Abstract: A dry etching gas which comprises a compound having a CF 3 CF fragment directly bonded with a double bond 
(provided that the compound is exclusive of CF 3 CF=CFCF=CF 2 ). Said dry etching gas permits the formation of a pattern such as a 
contact hole which has a high aspect ratio. 

t-H 

^ (57) 

2n #3§TO, -fi^fCfiJgfg'&Lfc CF 3 CF y?>f*>h Zft-DikSMl (fcjEU 
CJ CF 3 CF=CFCF=CF 2 S^tf K^'fXyf >^l:lit5. RH^Xyf 
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trVTc c-C 4 F 8 /Ar (/0 2 ) & ^©^X ^ >^ h ^-)Vm<D^ - 

20 -r^^es^-r^o 

mi. xi^iiii^Lfe cf 3 cf ^^^>h^^^t; Cfcjfcu 

25 CF 3 CF=CFCF=CF 2 £|&<) S^tT HMx^^^. 
— (1) : 
CF 3 CF=CXY (1) 

(X*5J;^Y«, I*?— X&»&oT\F,Cl,Br, I,H C a F b H c (a=l~3, b+c=2a+l) 
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m3. — uses: (2) : 

CF 3 CF=CZ 2 _ m (C n F 2n+1 ) m (2) 
5 F, CI, Br, I, H, CH 3 , C 2 H 5 , C 3 H 7 ,CF 3 , C 2 F 5 Sfcte C 3 F 7 mtl 0, 

1 £7cte 2 n fck 1 , 2 3 £^-To ) TSSnsf&&*&^tFS 1 

Ig 4 . CF 3 CF=CFCF 3 3 KlfBSt© F^-f Xyf> . 

315. $f)t:^X, ^ttTJ'X, NH 3 , H 2 , ^Htakit, 0 2 , MiHfcim 3^ 
10 Stfl^^ HFC (Hydro fluorocarbon)M^^#^S:?JCz:B^(D^< <ht> 11 
PFC (per f luorocarbon);^ (fcTcb:® 1 fc|3f&3*l&te^&"&'S;fc:V0 

^6. ££>^He, Ne, Ar, Xe, Kr frBfe&^T,, N 2 &£>£&£TOffetfX> 
15 NH 3 , H 2 > CH 4 ,C 2 H 6 , C 3 H 8 , C 2 H 4 , C 3 E s f£Efrt>t£Z>$-4k7m. 0 2 , CO, C0 2 , (CH 3 ) 2 C=0, 
(CF 3 ) 2 C=0, CF 3 CF0CF 2 , CF 3 0CF 3 f££fr<E>f£&Wim'{t:-&!y>), CF 3 I, CF 3 CF 2 I, (CF 3 )CFI, 
CF 2 =CFI ^a^&§3^*ft^ CH 2 F 2 , CHF 3 , CF 3 CHF 2 , CHF 2 CHF 2 , CF 3 CH 2 F, 
CHF 2 CH 2 F, CF 3 CH 3 , CH 2 FCH 2 F, CF 2 =CHF, CHF=CHF, CH 2 =CF 2 , CH 2 =CHF, CF 3 CH=CF 2 , 
CF 3 CH=CH 2 , CH 3 CF=CH 2 , CH 3 CHF 2 , CH 3 CH 2 F, CF 3 CF 2 CF 2 H, CF 3 CHFCF 3 , CHF 2 CF 2 CHF 2 , CF 3 CF 2 CH 2 F, 
20 CF 2 CHFCHF 2 , CF 3 CH 2 CF 3 , CHF 2 CF 2 CH 2 F, CF 3 CF 2 CH 3 , CF 3 CH 2 CHF 2 , CH 3 CF 2 CHF 2 , CH 3 CHFCH 3 
fSi E S fS: % HFC (Hydrof luorocarbon) M ZS \Z CF 2 =CF 2 , CF 2 =CFCF=CF 2 , 
CF 3 CF=CFCF=CF 2 , c-C 5 F 8 , CF 4 , C 2 F 6 , C 3 F 8 , C 4 F 10 , c-C^ S^l^Rtf— 
W&&<D'J>fc< t% lffiSRp^PFC (per f luorocarbon) #X (frfchmi fcSB*fc£ 

^7. -mm^izmwtm&vfr cf 3 cf y^if^>h^n-z>it^m CfcjEu 

CF 3 CF=CFCF=CF 2 £p£<) £#tT ^^X^^^^OfX^XTT, Hfl^U 
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>tf~tz> zl t &<&m trz> f^x v^y^m 0 

CF 3 CF=CXY (1) 

(X&£Z$Yte. n— Xte^7£oT^F,Cl,Br, I,H £7cte C a F b H c (a=l~3, b+c=2a+l) 
5 ^t.) 

Ii9. F^Xy^>^:#7^\ -JlgS: (2) : 

CF 3 CF=CZ 2 _ B (C n F 2n+1 ) m (2) 
(Z«, F, CI, Br, I, H, CH 3 , C 2 H 5 , C 3 H 7 ,CF 3 , C 2 F 5 C 3 F 7 m\$. 0, 

10 1 Sfcfci 2 ^Stc n te, 1 , 2 3 ^jfcTo ) T^SnSf fr&&£^tftit 5f< 

lit 7 (CfB«<D F X y^>!fj3& 0 

510. K7^X^f>^X^ CF 3 CF=CFCF 3 <£^tfl® 7 KHBii© F^f 

511. (i) Xfi*S£-fciI88l8£-L£ CF 3 CF 75£f*>h (TcfiV, 
15 CF 3 CF=CFCF=CF 2 £|$<), W^X, NH 3 , H 2 , Mbfcfii, 0 2 , 

«3ftffr&*k a^fl^rtk HFC(Hydrofluorocarbon)Mmc#^^rXxa^ 
®^<tl)lS^ PFC(perfluorocarbon)^X (feTcfb (i) fcflBfcSnfcfb 

3® 1 2 . H7^Xyf>^X^ (i)XM^#^it^|^b7c CF 3 CF 
>F^toft?£r% (fefcU CF 3 CF=CFCF=CF,£R§K), Mtfte(ii)He, Ne, Ar, Xe, 
Krjfr 6 N,^i?^6^:«^Hfe«fX, NH 3 , H 2 > CH 4 ,C 2 H 6 , C 3 H 8 , C 2 H 4 , C 3 H 6 

25 &£j&>SfcS£MfcSK** 0 2 > CO, C0 2 , (CH 3 ) 2 C=0, (CF 3 ) 2 C=0, CF 3 CF0CF 2 , CF 3 0CF 3 
ft Slfc*ffr&«r, CF 3 I, CF 3 CF 2 I, (CF 3 )CFI, CF,=CFI 
Yb-&#J, CH 2 F 2 , CHF 3 , CF 3 CHF 2 , CHF 2 CHF 2 , CF 3 CH 2 F, CHF 2 CH 2 F, CF 3 CH 3 , CH 2 FCH 2 F, 
CF 2 =CHF, CHF-CHF, CH 2 =CF 2 , CH 2 =CHF, CF 3 CH=CF 2 , CF 3 CH=CH 2 , CH 3 CF=CH 2 , CH 3 CHF 2 , 
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CH 3 CH 2 F, CF 3 CF 2 CF 2 H, CF 3 CHFCF 3 , CHF 2 CF 2 CHF 25 CF 3 CF 2 CH 2 F, CF 2 CHFCHF 2 , CF 3 CH 2 CF 3 , 
CHF 2 CF 2 CH 2 F , CF 3 CF 2 CH 3 , CF 3 CH 2 CHF 2 , CH 3 CF 2 CHF 2 , CH 3 CHFCH 3 & E if* 5 & & 
HFC(Hydrofluorocarbon)MlX^CF 2 =CF 2 , CF 2 =CFCF=CF 2 , CF 3 CF=CFCF=CF 2 , c-C 5 F g , 
CF 4 , C 2 F 6 , C 3 F 8 , C 4 F 10 , c-C 4 F 8 ^^^6fe§#|^Wri^0^< tfe 11 
5 &fSo PFC(perfluorocarbon)^X (fcfb^ 1 \ZtEM^nTc^^^TM 

&m 1 1 fcfBic© F7^X>yf>» 



io cf 3 cf=c «jgs>rr s c t ^a^K-r § 0 

*5fiwt?ttffl*rs F7-fX7?>^it ^^t-i^^tu CF 3 CF 7 

(fctffU CF 8 CF=CFCF=CF 2 £|$fc<) S^rtTfeOT?* t), £?;£b<te^ 

*85£ (1) : 
15 CF 3 CF=CXY (I) 

1 s> 

Sf£b<fci— (2) : 

CF 3 CF=CZ 2 ^(C n F 2n+I ) m (2) 
20 (Z, m&cWnte, KrtBfc3©KSnfct*t)*T?*S. ) T^^nsfb^©^ 
< £ % 1 a, $ £> «fc D £F * b < CF 3 CF=CFCF 3 &^tr. IF^X>^>^ 
Xte, CF 3 V^>£jlliRlft{£fg££ii\ CF 3 CF 77^>h*^4t§7^ 

Tsgftsw < 7 n # — ^ >^ u v-mtc s^rr & x ^ ^> ^^b^ 
^X5^#i^e>^«9, £?£b<te— (i) : 

CF 3 CF=CXY (1) 
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<tt)l|T^§. ^ # #J » , CF 3 CF=CFCF 3 , CF 3 CF=CF 2 , CF 3 CF=C (CF 3 ) 2 , 
CF 3 CF=C(C 2 F 5 ) 2 , CF 3 CF=C(C 3 F 7 ) 2 , CF 3 CF=C(CF 3 ) (C 3 F 7 ) , CF 3 CF=C(C 2 F 5 ) (C 3 F 7 ) , 
CF 3 CF=C(CF 3 ) (C 2 F 5 ) , CF 3 CF=CFC 2 F 5 , CF 3 CF=CFC 3 F 7 , CF 3 CF=CFCK CF 3 CF=CC1CF 3 > 
5 CF 3 CF=CBrCF 3 , CF 3 CF=CFBr> CF 3 CF=CFK CF 3 CF=CICF 3 , CF 3 CF=CH 2 , CF 3 CF=CHF V 
CF 3 CF=CHCF 3 , CF 3 CF=CHC 2 F 5 , CF 3 CF=CHC 3 F 7 , CF 3 CF=CCHF 2 CF 3 , CF 3 CF=CCHF 2 C 2 F 5 , 
CF 3 CF=CCHF 2 C 3 F 7 , CF 3 CF=CCH 2 FCF 3 , CF 3 CF=CCH 2 FC 2 F 5 , CF 3 CF=CCH 2 FC 3 F 7 , CF 3 CF=CCH 3 F, 
CF 3 CF=CCH 3 CF 3 , CF 3 CF=CCH 3 C 2 F 5 , CF 3 CF=CCH 3 C 3 F 7 > CF 3 CF=CCHFCF 3 F, CF 3 CF=CCHFCF 3 CF 3 , 
CF 3 CF=CCHFCF 3 C 2 F 5 , CF 3 CF=CCHFCF 3 C 3 F 7 , CF 3 CF=CCF 2 CHF 2 F , CF 3 CF=CCF 2 CHF 2 CF 3 , 
10 CF 3 CF=CCF 2 CHF 2 C 2 F 5 , CF 3 CF=CCF 2 CHF 2 C 3 F 7 > CF 3 CF-CCH 2 CF 3 F > CF 3 CF=CCH 2 CF 3 CF 3 , 
CF 3 CF=CCH 2 CF 3 C 2 F 5 , CF 3 CF=CCH 2 CF 3 C 3 F 7 , CF 3 CF=CCHFCHF 2 F > CF 3 CF=CCHFCHF 2 CF 3 , 
CF 3 CF=CCHFCHF 2 C 2 F 5 , CF 3 CF=CCHFCHF 2 C 3 F 7 CF 3 CF=CCH 3 F, CF 3 CF=CCH 3 CF 3 > CF 3 CF=CCH 3 C 2 F 5 , 
CF 3 CF=CCH 3 C 3 F 7 fii&m^tl&o 

15 a«l~3©»> &*b<ttlX«2T?*S. 

cfc*0~7CD»ak ^Kti0~3^§. 
«<DX^>^X^It S5ldf*l/<tt-jliK(Z) : 
CF 3 CF=CZ 2 . K (C n F 2n+I ) m (2) 
20 (Z=F, CI, Br, I, H, CH 3 , C 2 H 5 , C 3 H 7 , CF 3 , C 2 F 6 C 3 F 7 £^To mteO, 13; 

fcfct 2 £^rT 0 n « 1 , 2 £7cte 3 £^T 0 ) T?^£*l3ffr&$fc/©4>& <£%1M 

— $£^(2)©>fb^W;r43^T, Z«F> CK Br> L B\ CH 3 , C 2 H 5 > C 3 H 7 , CF 3 , C 2 F 5 
£fc«C 3 F 7 £^U £?£L<teF, K H> CH 3 £fcteCF 3 £^U £D$?£L<te 
25 F £ 7c f*CF,§7Kf". 

HK5£(2)©ft^fc43Vvr, mtt0^5 2©ag»[, Iff * t, < fctO 1 > «fc 
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— 18^(2) T?S$nSft-&«iL/T^ MfamzlZ, CF 3 CF=CFCF 3 > CF 3 CF=CF 2 , 
CF 3 CF=CFC 2 F 5 , CF 3 CF=CFC 3 F 7 , CF 3 CF=C (CF 3 ) „, CF 3 CF=C (CF 3 ) (C 2 F 5 ) , CF 3 CF=C (CF 3 ) (C 3 F 7 ) , 
CF 3 CF=C (C 2 F 5 ) 2 , CF 3 CF=C (C 2 F 5 ) (C 3 F 7 ) > CF 3 CF=C (C 3 F 7 ) 2 , CF 3 CF=CH 2 , CF 3 CF=CHF , 
5 CF 3 CF=CHCF 3 , CF 3 CF=CHC 2 F 5 , CF 3 CF=CHC 3 F 7 , CF 3 CF=CCH 3 F, CF 3 CF=CCH 3 CF 3 , CF 3 CF=CCH 3 C 2 F 5 , 
CF 3 CF=CCH 3 C 3 F 7 , CF 3 CF=CC 2 H 5 F, CF 3 CF=CC 2 H 5 CF 3 , CF 3 CF=CC 2 H 5 C 2 F 5 , CF 3 CF=CC 2 H 5 C 3 F 7 , 
CF 3 CF = CC 3 H 7 F ^ CF 3 CF = CC 3 H 7 CF3 > CF3CF = CC3H 7 C 2 F 5 > CF 3 CF-CC 3 H 7 C 3 F 7 > CF 3 CF = CFC1 > 
CF 3 CF=CC1CF 3 , CF 3 CF=CBrCF 3 , CF 3 CF=CFBr, CF 3 CF=CFL CF 3 CF=CICF 3 ;«l^£tl£ 

10 ^m<D&3iV^V?^ X7f>^XttTH CF 3 CF=CFCF 3 , CF 3 CF=CF 2 , 
CF 3 CF=CFC 2 F 5 , CF 3 CF=C(CF 3 ) 2 , CF 3 CF=C(CF 3 ) (C 2 F 5 ) , CF 3 CF=C (C 2 F 5 ) 2 , CF 3 CF=CH 2 , 
CF 3 CF=Cffi\ CF 3 CF=CHCF 3 , CF 3 CF=CHC 2 F 5 , CF 3 CF=CCH 3 F, CF 3 CF=CCH 3 CF 3 > CF 3 CF=CCH 3 C 2 F 6 , 
CF 3 CF=CFL CF 3 CF=CICF 3 WJ^£tl£ 0 

15 *»F7^Xy^>^X(l He, Ne, Ar, Xe, Kr & £W#X ; N 2 & <H 
<W?£ffi#X ; NH 3 ; H 2 ; CH 4 , C 2 H 6 , C 3 H 8 , C 2 H 4 , C 3 H 6 EcDm&m ; 0 2 ; CO, C0 2 , 
(CF 3 ) 2 C=0, CF 3 CFOCF 2 ^c^cDM^ti-a-t/^X ; CF 3 K CF 3 CF 2 I, (CF 3 )CFK CF 2 =CFI 
UE(DB^mit^m ; CH 2 F 2 , CHF 3 , CF 3 CHF 2 > CHF 2 CHF 2 , CF 3 CH 2 F, CHF 2 CH 2 F, CF 3 CH 3 , 
CH 2 FCH 2 F> CH 3 CHF 2 , CH 3 CH 2 F> CF 3 CF 2 CF 2 H, CF 3 CHFCF 3 , CHF 2 CF 2 CHF 2 , CF 3 CF 2 CHJ\ CF 2 CHFCHF 2 , 

20 CF 3 CH 2 CF 3 , CHF 2 CF 2 CH 2 F, CF 3 CF 2 CH 3 , CF 3 CH 2 CHF 2 , CH 3 CF 2 CHF 2 > CH 3 CHFCH 3 , CF 2 =CHF, CHF=CHF, 
CH 2 =CF 2 , CH 2 =CHF> CF 3 CH=CF 2 , CF 3 CH=CH 2 , CH 3 CF=CH 2 & £ C9 HFCCHydrof luorocarbon) 
^X;S:tKCF 2 =CF 2 > CF 2 =CFCF=CF 2 > CF 3 CF=CFCF=CF 2 , c-C 5 F 8 , CF 4 , C 2 F 6 , C 3 F 8 , C 4 F 10 , 

c-c 4 f 8 mm - mm?$<DWffi&Rz$/xte~mm£>*W'D 

PFC (per f luorocarbon) #X (tctcV, ±fB5? 1 izmm^nT^it^^O frZ 
He, Ne, Ar, Xe, Kr &£©*fr#;*fau 7? (Dm^UMSCCm^m.^^ 
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0, 7 ■Mux— )VS>? iv^ruts—^y-i '*>0A7>x*3>bD 

5 MbtfcSf £ HFC «, ^^XV^-^^U y^'jT-I^ Iyf>^ 
^Stft^fte, CO, C0 2 , T-trh>, (CF 3 ) 2 C=0 &£©xh>, CF 3 CF0CF 2 UE<D 

CF 3 I, CF 3 CF 2 I, (CF 3 ) 2 CFI, CF 2 CFI T^E(D3^m^mt, #FW 11-340211 -*f 
Jpn. LAppl.Rhys. Vol.39 (2000) ppl583-1596 f£&ZmZtlT^% 0 Z\tl 

15 BB?mik'£>m3.n^mm%±^T<, z\nz<D^\zuw^mumz^$L~t 

ft?* \z—mm^m^ hfc ms pfc mw^BM^^i^/jN^ < , y^x^^ 
20 M^Pb-^-rv^ 

ZfeZMSfiX Jilt, Xyf >^ W0^< 1 1) 1 i?: 
10%SjSJ^±,^^X^O^Vj:< £ % 1 SSSfcBJt 90%@^OT^ffl 
-T^o USKSX-y5 : >^X»^< ifell^Iilt 20-95 
25 #ffl^X^©^< tfelffi©^X^?Mtb 5-80%@«fflT?>o 

Ar, N 2 , 0 2 , CO, CF 3 I CH 2 F 2 ^ 5I«tl§^^< 

t%iiTS§o 
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mmxmmt}6 0 0W> BE#3mTorr (0. 399Pa) Tf^^iirfc, *3PJ<2#?£ 
tA* H^-f 2Ly9->if%X CF 3 CF=CFCF 3 <hl£#Xy^>^;tfX c-C 4 F 8 CD, 77X^ 



1 





CF 3 M*> 


Ra* 1 




CF x (x=l-3) 7V* 






(nm) 




^(10 12 /em 3 ) 










CF 


CF 2 


CF 3 


CF 3 CF=CFCF 3 


35 


0.8 


2. 5X10" 4 


0.45 


0.6 


4.0 


c-C 4 F 8 


19 


1.8 


2.3X10" 4 


0. 55 


1.2 


5.0 



5 

* 1 Ra : 7;^n7J-*>l©gIfi$ (nm) 

* 2 ^;l/^n^-#>M^ : i§&rc£M&ft;L& FT-IR »S 

(S*k°-^i£Jt/ilJ¥nm) 

10 CF 3 CF=CFCF 3 i c-C 4 F 8 CD^Xy^Xv4 1 ©iE^^>©^^<hffM$tl§7;i/^- 

CF 3 + -T ^->*^S*« £ t*«T€rfc. CF 3 CF=CFCF 3 T« c-C 4 F 8 «fc D fe CF 3 + 

CF,CF=CFCF 8 fc*> c-C 4 F 8 £Dfe, 7;i/^D*— al?>JR*it«$ii-*^)a:SfflK#T?* 
3ffi#^OCF x (x=l~3)^#;i, (ff»T?%>, CF 2 ^«feJt«^^^^) 
V*fcfcja\&*h&?\ 7Mo*-#>l© Wt2^M±b, Inn 
a&fcD 1.1 mm*. cnSJt CF 3 CF 75^>h <h^#Oil^XS^T#|j& 
20 *r*#fifi©4HP^6, :/^X^fc&^TXy^>^W<Z>i£^ CF 3 V^>^ 

3=u cf 3 cf tcft*-r*^^;v««?6Soiavispa^: 

25 Si0F^^©||^5/U3>«i4'fcF £^WT£Bt^^>U 
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^£L^X^>^W£OTfc7KT : 
10 * mmmtl 200-3000W, 0£U<a3:4OO~2OOOW; 

* n^TTMJl 25~2000W> £?£b<W: 100-1000W ; 

* ffi^30mTorr (3.99Pa)OT, £b< fct 2~10mTorr (0. 266~1. 33Pa) ; 

* mT^Jgl0 9 ~10 13 cm-\ ^^b<^10 10 ~10 12 cm- 3 

* «^Jt2~9eV, *f?£b<te3~8e V 

15 * i^oiA— ^JS-40~100°C, |fF^b<«-30~50°C o 

* ^^>A"M^S-30~300°C, £P£U<te20~200°C 

gr)xA-ffl©i«77X-7 (ICP) Xy^>^B(5^ 3500cm 3 ) 

* jfcMMtl 200~1000W, £?^L<te300~600W 

* ;H7X1A 50—500W, 0£b<te 100~300WT$>£o 

25 

^m(D fmx ^>ifiJ7, iz m&t&XT. t^x^tcwu cf 3 cf x ^ tr* 
>h^e> cF3 + -r^->^iRW^^b> cf 3 cf 7^^>Mca**r«^^*;>* 
fg^rf -So cF 3 + -r^->«x^^>^*^[Bi±.$it, fgwvr rxm^-wx^ 
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m\ CF 3 CF 7 7 ^7^ > 7^*;W1 t&ftCDIft^spffl&^l^n 

CF 3 + -f r3->£, CF 3 CF Ei^cD^^HClJ; D«$n§¥fiT^Jg(D«V^^A 

10 

^»JlSL^b^!ll 

ICP (Inductive Coupled Plasma) 600W, MT^MiO 200W,ffi^3 3mTorr 
15 (0. 399 Pa) , 8X 10 10 -2X 10 ll cnf\ m^i&S 5-7eV ©X^^^^f^T, 

3S#CC-C 4 F 8 (Jt^Jl) R^CF 3 CF=CFCF 3 (H«l) &I^>mtU Si 

20 

§ 2 





X^5P>^#X 


sio 2 m 
x^>^85£ 

(nm/min) 




It «!i 1 


c-C 4 F 8 


678 


0.09 




CF 3 CF=CFCF 3 


643 


0. 20 



X-/5P>/fjgSfc£> Ii#X7f>»tSS«t c-C 4 F 8 (D^ CF 3 CF=CFCF 3 
J; r> t>i^V^-fe^t)e>T\ 7iN";i/jSfi5TM# 0. 10 Mm 
J; D felf/jNbT^ D > ly^^^U h y yf^Mr&l^^bTV^o CF 3 CF=CFCF 3 
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mmm 2 ms 3 mmz#$m i 

ICP (Inductive Coupled Plasma) WMMJl 400W, /Vf 7Xt7J 25W,BE# 5mTorr 
5 (0.665 Pa) OXy^V^tf, CF 3 CF=CF 2 (CF 3 CF<Z 2 _ m (C n F 2l , +1 ) ra :fe^T m=(K Z=F) 
¥$J(£>#X> CF 3 CF=CF 2 /CH 2 F 2 ^^X (ffimit 45%/55%) CF 3 CF=CF 2 /CH 2 F 2 

ly^^m^S c-C 4 F 8 /CH 2 F 2 /0 2 ^^X (MMit my 16. 6X/6. 4%) 
5iX^^>^^T^^) ICP K««^f 400W,n-fTX«^J 25W,Et^ 7. 5mTorr 
10 (9.975 Pa) T3>^^ h^— ;V^X^^>^bfe^<hCT), Xy^>^gS£¥ 



3 





x^>^#x 




sio 2 m 

(nm/min) 


ivf >f MM. 


«$J2 


CF 3 CF=CF 2 /CH 2 F 2 


45/55 


375 


7 


«M3 


CF 3 CF=CF 2 /CH 2 F 2 


20/80 


317 


12 


J£I£M2 


c-C 4 F 8 /CH 2 F 2 /0 2 


17/76.6/6.4 


319 


17 



CF s W=CF 2 /CK 2 ¥ 2 m&fl^(Dm&fe 0 2 &MMlste<T<b, «51^T© c-C 4 F 8 
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If $t © 15 H 

1. ~m®s&\zmmui&hfe cf 3 cf 77^/>h»{^ft c^eu 

CF 3 CF=CFCF=CF 2 £B§K) £^tT F^X^^^X. 

2. — JfiSi (1) : 

5 CF 3 CF=CXY (1) 

(X&cktfYfcU IH— Xfc»ftoT,F,Cl,Br, I,H i;7iteC a F b H c (a=l~3, b+c=2a+l) 

3. — (2) : 

10 CF 3 CF=CZ 2 _ m (C n F 2n+I ) m (2) 

(lit, F, CI, Br, I, H, CH 3 , C 2 H 5 , C 3 H 7 ,CF 3 , C 2 F 5 &fz}% C 3 F 7 £^RTo mte, 0, 

i s&fci 2 ^sto n i , 2 ^fc^ 3 ^^To ) -cm-zn&ik&m^&m 

4 . CF 3 CF-CFCF 3 ^tsm^M. 3 fciaifc© F X y ^>^#X 0 

15 5. ^RSffi^X, NH 3 > H 2 , £Ht2K3fc, 0 2 , S&Hfr&'fe&U 3#Sfc 

HFC(Hydrofluorocarbon)MrX^^^— 33B£-©4>}&:< tfelt^ 
PFC(perfluorocarbon)^X Cfc;£bB*3fcB 1 KlfBm£nfcte^£^£& 

w ^ 6 fczmm* &iatsns^ < t «> 1 as^trw^® 1 fctBm© f ^-r x y 

20 6. ££>K:He, Ne, Ar, Xe, Kr a>£fcS*fc*fX, N 2 &£^£&£^ffetfX, 
NH 3 > H 2 , CH 4 ,C 2 H 6 , C 3 H 8 , C 2 H 4 , CA&<Ha>£&£#tfbtfc^ <V CO, C0 2 , (CH 3 ) 2 C=0, 
(CF 3 ) 2 C=0, CF 3 CF0CF 2 , CF,0CF,&£}fr5&5K^'ft;'&^ CF 3 I, CF 3 CF 2 I, (CF 3 )CFI, 
CF 2 =CFI t&EfrZU&BVMtt&W. CH 2 F 2 , CHF 3 , CF 3 CHF 2 , CHF 2 CHF 2 , CF 3 CH 2 F, 
CHF 2 CH 2 F, CF 3 CH 3 , CH 2 FCH 2 F, CF 2 =CHF, CHF=CHF, CH 2 =CF 2 , CH 2 =CHF, CF 3 CH=CF 2 , 

25 CF 3 CH=CH 2 , CH 3 CF=CH 2 , CH 3 CHF 2 , CH 3 CH 2 F, CF 3 CF 2 CF 2 H, CF 3 CHFCF 3 , CHF 2 CF 2 CHF 2 , CF 3 CF 2 CH 2 F, 
CF 2 CHFCHF 2 , CF 3 CH 2 CF 3 , CHF 2 CF 2 CH 2 F, CF 3 CF 2 CH 3 , CF 3 CH 2 CHF 2 , CH 3 CF 2 CHF 2 , CH 3 CHFCH 3 
& E £ £ HFCCHydrofluorocarbon) M Z$ \Z CF 2 =CF 2 , CF 2 =CFCF=CF 2 , 
CF 3 CF=CFCF=CF 2 , c-C 5 F 8 , CF 4 , C 2 F 6 , C 3 F 8 , C 4 F 10 , c-C^^a^^SWRtt: 
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Wfe&<D&>f3L< th lffi£^PFC(perfluorocarbon)#X (Jt1£l,m$&Rl fclfB 

7. -fi^^it^^bfe CF 3 CF 77^>h§i»ft (fcfcU 
5 CF 3 CF=CFCF=CF 2 <) S^tr H^Xy^ <D# X ^ X"?T, Mfcis U 

8. F^-YX^^>^X^\ HB5£<1) : 

CF 3 CF=CXY (1) 

10 (X&JzXfYfeo |Wf — Xfc»&^T,F, CI, Br, I, H C a F b H c (a=l~3, b+c=2a+l) 

9. K7^X!y?>m^ -$5£ (2) : 
CF 3 CF=CZ^(C n F 2a+1 ) n (2) 

15 F 5 CI, Br, I, H, CH 3 , C 2 H 5 , C 3 H 7 ,CF 3 , C 2 F 5 C 3 F 7 . mteU 0, 

1 2 &j**r. n fct, 1 , 2 £fc« 3 ^^"Tc ) -V&2tl2>tt&m&&tm$t 

10. H X y ^ > sffiX CF 3 CF=CFCF 3 £^i&3&« 7 fcgBfc© KMX 

20 1 1. (i)Xfi^^a:^^L/tCF 3 CFX^^>h^^^ CfctffU 
CF 3 CF=CFCF=CF 2 MtfteO TO'f»X, NH 3 , H 2 , Mf2k3& <V 

Bl*{b^, H^St^^ HFC (Hydro fluorocarbon) M^fc#^S.?JCxM^ 
©4>fc< tfelS^ PFC(perfluorocarbon)^X (fcTcb (i) izmm^tlT^t 

25 ©^^x y 7?, awb5/ u n ymms/yj,^ u 3 >*^rrs« 

12. h*7-fXy?>^X^ (i)Xlfi#{:ag^bfc CF 3 CF X^^> 
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b&lfrDtt&m GfcEU CF 3 CF=CFCF=CF 2 flKXte(ii)He, Ne, Ar, Xe, Kr 

J^S&S^tfX, N 2 &<E;fc£>&&^tt;tfX, NH 3 , H 2 > CH 4 ,C 2 H 6 , C 3 H 8 , C 2 H 4 , C 3 H 6 
&£*>&fcSifcftafC*, 0 2 , CO, C0 2 , (CH 3 ) 2 O0, (CF 3 ) 2 C=0, CF 3 CF0CF 2 , CF 3 OCF 3 
&£d>&fc:5B&*{fr&4k CF 3 I, CF 3 CF 2 I, (CFj)CFI, CF 2 =CFI 3 
5 it&W). CH 2 F 2 , CHF 3 , CF 3 CHF 2 , CHF 2 CHF 2 , CF 3 CH 2 F, CHF 2 CH 2 F, CF 3 CH 3 , CH 2 FCH 2 F, 
CF 2 =CHF, CHF=CHF, CH 2 =CF 2 , CH 2 =CHF, CF 3 CH=CF 2 , CF 3 CH=CH 2 , CH 3 CF=CH 2 , CH 3 CHF 2 , 
CH 3 CH 2 F, CF3CF2CF2H, CF3CHFCF3, CHF 2 CF 2 CHF 2 > CF3CF2CH2F, CF 2 CHFCHF 2 , CF3CH2CF3, 
CHF 2 CF 2 CH 2 F , CF 3 CF 2 CH 3 , CF 3 CH 2 CHF 2 , CH 3 CF 2 CHF 2 , CH 3 CHFCH 3 & E B & Z> 
HFC(Hydrofluorocarbon)M^CCF 2 =CF 2 , CF 2 =CFCF=CF 2 , CF 3 CF=CFCF=CF 2 , c-C 5 F 8 , 

10 cf 4 , c 2 f 6 , c 3 f 8 , c 4 f 10 , c^fzafrzfc&ms&mfi^ m$3&(D<i>t£<£%im 

&m-D PFC(perf luorocarbon) #X (fci£\M8&& 1 fclBfi$n&fc&*&^r*fc: 
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